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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ^ 

Applicants: George D. DUMBAUGH Conf.No. 6645 

Serial No.: 09/625,421 Art Unit: 3683 

July 25, 2000 Examiner: Bradley T. King 



Filed: 
For: 



VIBRATORY CONVEYING APPARATUS ADAPTEC > TO iBEDWVEN 
BY A PLURALITY OF ACCUMULATIVELY PHASED PAIRS OF 
ROTATING ECCENTRIC WEIGHTS 



AMENDMENT 

Box Non-Fee Amendments 
Honorable Commissioner for 
Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

In response to the Office Action mailed April 24, 2003, please amend the 
above-identified application as follows: 

Amendments to the Claims are reflected in the listing of claims, which begins on Page g of 
this paper. 

Remarks/Arguments begin on Page 7 of this paper. 
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This listing of claims will replace all prior versions and listings of claims in the application: 
Listing of Claims: 



1. (Currently Amended) A vibratory conveying apparatus adapted to vibrate and to 
(bV convey material, said vibratory conveyor apparatus including: 

a bed on which the material is conveyed in a direction: 

a plurality of drive springs, each said drive spring having a first end, a second end 
and a central axis, said first end of each said drive spring being attached to said bed, each said 
drive spring adapted to compress and extend along a line of stroke generally parallel to said 
central axis of said drive spring; 

a plurality of inclined stabilizers, each said stabilizer having a first end, a second 
end and a longitudinal axis, said first end of each said stabilizer being attached to said bed, said 
longitudinal axis of each said stabilizer being generally perpendicular to said central axis of a 
drive spring, each said stabilizer being more rigid in a direction transverse to said line of stroke 
than said stabilizer is rigid in the direction of said line of stroke, said stabilizers allowing 
movement of each said drive spring generally parallel to said central axis of said drive spring and 
inhibiting movement of each said drive spring generally transversely to said central axis of said 
drive spring; 

a first pair of rotatable eccentric weights coupled to said bed, said first pair of 
rotatable eccentric weights including a first rotatable eccentric weight adapted to rotate about a 
first axis and a second rotatable eccentric weight adapted to rotate about a second axis, said first 
and second axes extending generally perpendicular to the direction the material is conveyed; and 

a second pair of rotatable eccentric weights coupled to said bed, said second pair 
of rotatable eccentric weights including a third rotatable eccentric weight adapted to rotate about 
a third axis and a fourth rotatable eccentric weight adapted to ro tate about a fourth axis, said third 
and fourth axes extending generally perpendicular to the direction the ma terial is conveyed, said 
first and second axes being spaced along the direction the materi al is conveyed from said third 
and fourth axes, said rotatable eccentric weights being free-wheeling with respect to one another 
and adapted to rotate at substantially the same operating speed with respect to one another, each 
said rotatable eccentric weight adapted to provide an output force generally perpendicular to its 
axis of rotation, said rotatable eccentric weights adapted to accumulatively synchronize with one 
another; 

whereby rotation of said first pair of rotatable eccentric weights and rotation of 
said second pair of rotatable eccentric weights, in combination with said stabilizers, 
accumulatively synchronize such that the output forces of said rotatable eccentric weights and 
their respective power outputs accumulatively add to cause said bed to vibrate along said central 
axes of said drive springs. 
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2. (Cancelled) 

3 (Previously Amended) The vibratory conveying apparatus of claim 1 including a 
first pair of vibratory motors, said first pair of rotatable eccentric weights being respectively 
attached to said first pair of vibratory motors, and a second pair of vibratory motors, said second 
pair of eccentric weights being respectively attached to said second pair of vibratory motors. 

4 (Previously Amended) The vibratory conveying apparatus of claim 3 wherein 
said drive springs have a natural frequency of vibration and said vibratory drive motors are 
adapted to rotate said eccentric weights at substantially the same operating speed, said natural 
frequency of said drive springs being greater than said operating speed of said vibratory motors. 

5 (Original) The vibratory conveying apparatus of claim 1 wherein said first pair of 
rotatable eccentric weights and said second pair of rotatable eccentric weights are rotatably 
attached to said bed. 

6 (Previously Amended) The vibratory conveying apparatus of claim 1 including a 
counterbalance, said second ends of said drive springs and said second ends of said stabilizers 
being attached to said counterbalance. 

7 (Original) The vibratory conveying apparatus of claim 6 including a plurality of 
isolation springs attached to said counterbalance, said isolation springs adapted to support said 

counterbalance on a support structure. 

8 (Original) The vibratory conveying apparatus of claim 6 wherein said first pair of 
rotatable eccentric weights and said second pair of rotatable eccentric weights are rotatably 
attached to said counterbalance and are thereby coupled to said bed. 

9 (Original) The vibratory conveying apparatus of claim 8 including a first pan" of 
vibratory motors attached to said counterbalance, said first pair of rotatable eccentric weights 
being respectively attached to said first pair of vibratory motors, and a second pair of vibratory 
motors attached to said counterbalance, said second pair of rotatable eccentric weights being 
respectively attached to said second pair of vibratory motors. 

10 (Original) The vibratory conveying apparatus of claim 8 wherein said bed 
includes an inlet end half and an outlet end half, and a majority of said drive springs are attached 

to said outlet end half of said bed. 

11. (Original) The vibratory conveying apparatus of claim 8 wherein said 

counterbalance includes a plurality of sections. 
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12. (Currently Amended) A vibratory conveying apparatus adapted to vibrate and to 
convey material, said vibratory conveying apparatus including: 

a bed on which the material is conveyed in a direction; 
.(jr a counterbalance; 

a plurality of isolation springs attached to said counterbalance, said isolation 

springs adapted to support said counterbalance; 

a plurality of drive springs, each said drive spring having a first end attached to 
said bed, a second end attached to said counterbalance, and a central axis, each said drive spring 
adapted to compress and extend along a line of stroke generally parallel to said central axis of 
said drive spring, 

a plurality of stabilizers, each said stabilizer having a first end attached to said 
bed, a second end attached to said counterbalance and a longitudinal axis, said longitudinal axes 
of said stabilizers being generally parallel to one another, each said stabilizer being more rigid in 
a direction transverse to said line of stroke than said stabilizer is rigid in said direction of said line 
of stroke, said stabilizers allowing movement of each said drive spring generally parallel to said 
central axis of said drive spring and inhibiting movement of each said drive spring generally 
transversely to said central axis of said drive spring; 

a first pair of rotatable eccentric weights rotatably attached to said counterbalance, 
said first pair of rotatable eccentric weights including a first rotatable eccentric weight ajdaptedto 
rotate about a first axis and a second rotatable eccentric weight adapted to rotate about a second 
axis said first and second axes e xtending generally parallel to the direction the material is 
conveyed; and 

a second pair of rotatable eccentric weights rotatably attached to said 
counterbalance, said second pair of rotatable eccentric weights including a third rotatable 
eccentric weight Wanted to rotate -bn,,t a third axis and a fourth rotatable eccentric weight 
ada pted to rotate abn.it a fourth axis «»id third and f ourth ax es ext ending renerally perpendicular 
tn the direction tb* material is c onveyed, said first and second axes being spaced along the 
direction the material is conveyed from said third and fourth axes, said rotatable eccentric weights 
being free-wheeling with respect to one another and adapted to rotate at substantially the same 
operating speed with respect to one another, each said rotatable eccentric weight adapted to 
provide an output force generally perpendicular to its axis of rotation, said rotatable eccentric 
weights adapted to accumulatively synchronize with one another; 

whereby rotation of said first pair of rotatable weights and rotation of said second 
pair of rotatable weights, in combination with said stabilizers, accumulatively synchronize such 
that the output forces of said rotatable eccentric weights and their respective power outputs 
accumulatively add to cause said bed to vibrate along said central axes of said drive springs. 
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13. (Original) The vibratory conveying apparatus of claim 12 including a first pair of 
vibratory motors attached to said counterbalance, said first pair of vibratory motors respectively 
rotatably attaching said first pair of rotatable eccentric weights to said counterbalance, and a 
second pair of vibratory motors attached to said counterbalance, said second pair of vibratory 
motors respectively rotatably attaching said second pair of rotatable eccentric weights to said 
counterbalance. 

14. (Cancelled) 

15. (Currently Amended) A method of vibrating a conveying apparatus to convey 

material, said method including the steps of: 

providing a bed having an inlet end and an outlet end on which material is 

adapted to be conveyed in a direction; 

providing a plurality of drive springs, each drive spring having a first end attached 
to said bed and a second end attached to a support, each said drive spring adapted to compress 

and extend along a line of stroke; 

providing a plurality of stabilizers attached to said bed, each said stabilizer being 
more rigid in a direction transverse to said line of stroke than said stabilizer is rigid in the 

direction of said line of stroke; 

providing a plurality of pairi i u f vibratory m o loia, oaoh vibru tu i y motor havi n g n 

1 ,l n n nnm rt rir - r- it *» Y having a first rotatable eccentric weight adapted to 

^„t . <w .nri,. a sec n-H vihnrtmv motor havw a second rotable eccentric weight 

* n ^ .hout a seco nd «i. , third vibratory motor having a third rotatable eccentric 
m ^ .h^h r» rotate abo ut , tW axis, and a fourth vibratory motor havin P a fourth eccentric 
,H T»H m rotate about ■ «™ each said axis of said err-entric wejphfs extending 

P— -n Y p^Hi^lT to the th. material is conveyed, said first and second axes being 

gparpri from mid t^H *"A fourth ax~ the direction fhr. material is conveyed, said eccentric 
weights being free-wheeling with respect to one another, each said vibratory motor adapted to 
operate at substantially the same operating speed and to provide an output force generally 
perpendicular to its axis of rotation, said rotatable eccentric weights adapted to accumulatively 
synchronize with one another without being rotationally coupled to one another; 

operating said vibratory motors to rotate said eccentric weights, such that said 
rotating eccentric weights accumulatively synchronize and accumulatively add their output forces 
and their respective power outputs and thereby vibrate said bed along said line of stroke at a 

vibration frequency; and 

operating each said vibratory motor at substantially the same selected operating 
sp d which approaches being equal to, or is less than, the natural frequency of said drive springs 

which are vibrating said bed. 
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16. (Original) The method of claim 15 including the step of operating said pair of 
vibratory motors located closest to said outlet end of said bed so as to provide a greater force 
output than the remainder of said pairs of vibratory motors. 

17. (Previously Amended) The method of claim 15 including the step of uniformly 
adjusting the vibration frequency of said bed by electrically and simultaneously adjusting the 
rotational speed of each of said vibratory motors, while said vibratory motors continue to operate 
at substantially the same rotational speed with respect to one another. 

18. (Previously Amended) The method of claim 15 including the step of adjusting 
the operating stroke and frequency of said drive springs and stabilizers by use of an electrical 
control connected to each said vibratory motor for simultaneously changing the rotational speed 
of said vibratory motors, while said vibratory motors continue to operate at substantially the 
same rotational speed with respect to one another. 
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REMARKS 

.J 



J J> |» The interview with examiners Bradley T. King and Jack Lavinder on June 19, 2003 is 

'^'/y acknowledged with appreciation. The prior art, claims and rejections of record were 
^ ^ discussed and agreement was not reached, however as stated in the examiner's interview 
^ summary the examiner would consult with the examining expert in the art. 

This Amendment amends claims 1, 12 and 15. Claims 2 and 14 are canceled without 
prejudice to or disclaimer of the subject matter claimed therein. 

Independent claims 1 and 12 recite a vibratory conveying apparatus including a bed, 
drive springs, inclined stabilizers and rotatable eccentric weights adapted to rotate about axes 
generally perpendicular to the direction the material is conveyed and spaced along the 
direction the material is conveyed. The prior art Dumbaugh patent (No. 4,149,627) does not 
teach or suggest plural pairs of rotatable eccentric weights and axes as recited in claims 15 
and 30. The secondary reference to Rosenstrom (No. 6,024,210) is directed to driven 
eccentric weights and would not have been combinable with Dumbaugh to arrive at the free- 
wheeling eccentric weight arrangement in present claim 30. The secondary reference to 
Venanzetti (No. 3,407,670) is directed to offset vibrating eccentric weights which apply a 
torque and would not have been combinable with Dumbaugh's eccentric weight arrangement 
which does not apply a torque, to arrive at the free-wheeling eccentric weight arrangement in 
present claim 30. 

Independent claim 15 recites a method of vibrating a conveying apparatus including 
providing a bed, drive springs, stabilizers, motors and rotatable eccentric weights adapted to 
rotate about axes generally perpendicular to the direction the material is conveyed and spaced 
along the direction the material is conveyed and operating the motors and weights to 
accumulatively synchronize and accumulatively add output forces. Dumbaugh, Rosenstrom 
and Venanzetti taken alone or in combination would not have taught or suggested the method 
as recited in claim 15 at least because they do not teach or suggest providing the arrangement 
of claim 15 and operating to accumulatively synchronize and accumulatively add output 
forces. 

If there are any remaining issues the examiner is invited to telephone the undersigned 
so that such issues may be promptly resolved. 
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It is respectfully requested that, if necessary t effect a timely response, this paper be 
considered as a Petition for an Extensi n of Time sufficient to effect a timely response and 
sh rtages in other fees, be charged, or any overpayment in fees be credited, t the Account f 
Barnes & Thomburg, Deposit Account No. 10-0435 (1 1 12-1017. 1). 

Respectfully submitted, 
BARNES & THORNBURG 



Richard B. Lazarus 
Registration No. 48,215 
(202) 289-1313 
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